Analysis of sarcoplasmic reticulum Ca2+ transport and Ca2+ ATPase enzymatic properties using mouse cardiac tissue homogenates.
Recent studies have focused on developing transgenic mouse models to explore the physiological roles of sarcoplasmic reticulum (SR) calcium handling proteins. The goal of this study was to develop methodology to measure SR Ca2+ transport function and enzymatic properties of SR Ca2+ ATPase (SERCA) in individual mouse hearts. We describe here the procedures to specifically measure SR Ca2+ uptake, the formation and decomposition of SERCA phosphoenzyme intermediate (E-P) in mouse cardiac homogenates. The specificity of SERCA enzymatic activity in cardiac homogenates was established by (a) the selective inhibition of SERCA enzyme by inhibitor-thapsigargin, and (b) comparison of the kinetic parameters of SERCA activity between homogenates and isolated microsomes. Here we show that the apparent affinity of SERCA for Ca2+ and ATP, the time to reach steady-state levels of E-P, and the rate of E-P decomposition (turnover rate of SERCA enzyme) are similar in homogenates and microsomes. These studies demonstrate that SERCA Ca2+ transport and enzymatic properties can be accurately measured in mouse cardiac tissue homogenates. Additionally, we show that frozen cardiac homogenates can be used without significant loss of enzymatic activity. In conclusion, we have developed and established the methods to employ tissue homogenates to study SR Ca2+ transport function in individual mouse hearts.